 Research into the benefits of exercise for individuals with experiencing hypomania is 
EXERCISE AND APPROACH MOTIVATION An Investigation into the Effects of Different Types of Exercise on the Maintenance of Approach Motivation Levels
Despite the evidence that exercise can have a positive effect on uni-polar depression (Cooney et al, 2013) , limited research exists on the effects of exercise for individuals with Bipolar Disorder (BD). This was highlighted in a systematic review that incorporated a number of electronic databases from inception to January 2009. Of the 484 articles retrieved, only six studies were identified that looked quantitatively at the effects of exercise upon the physical or mental health of individuals with Bipolar Disorder, and of these, none were adequately-powered RCTs (Wright, Everson-Hock, & Taylor, 2009 ). Since then, Sylvia et al (2013) have reported a negative correlation between increased levels of exercise and depressive mood, with higher levels of exercise associated with increased manic symptoms and a brief review by Stanton et al (2014) concluded that low to moderate intensity exercise for 30 to 40 minutes, three to four times a week, over at least 9 to 12 weeks, is likely to be beneficial for people with affective disorders in general.
The current guidelines by the National Institute of Clinical Excellence (NICE) state that effective simple treatments for depression can play a useful role in treating BD because depressive symptoms are present in around one third of these individuals (Judd et al., 2002) . Therefore, exercise is recommended on this basis and in relation to weight gain associated with the side effects of medication (NICE, 2006) . Very little is known however, about the interaction between exercise and acute hypomania or mania: NICE states that there is "potential for exercise to be both helpful and harmful in mania but there is no research evidence to support either scenario" (p. 390, NICE, 2006) . Wright, and colleagues (2011) reported findings from semi structured interviews with 25 individuals with a diagnosis of BD.
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Pertinent to the question of risks versus benefits of exercise in this population, one major theme, 'exercise as a double-edged sword' found exercise effects to depend upon variables such as mood state at time of the exercise or the intensity of exercise engaged in.
The possibility of an 'upward spiral' was reported in which the onset of manic symptoms leads to an increase in the amount or intensity of the exercise which in turn exacerbates symptoms further.
One possible mechanism by which exercise may exacerbate hypomanic symptoms is through its effects upon the Behavioural Activation System (BAS). The BAS is proposed to be an internal system that governs approach motivation (AM; Gray, 1987) . AM can be defined as the energization of behaviour by, or the direction of behaviour toward, positive stimuli (objects, events, possibilities; Elliot, 1999) . It is the process involved when a person takes action towards anything that gives them happiness, pleasure, or joy. Its basic adaptive function is to ensure that organisms obtain resources (e.g. food, shelter, companionship) and is therefore essential to survival of the individual and the species (Watson, Wiese, Vaidya, & Tellegen, 1999) . The BAS dysregulation theory (Depue & Iacono, 1989; Depue, Krauss, & Spoont, 1987) proposes that individuals with BD have a BAS that is overly sensitive to goal orientated cues. This over-sensitivity results in large fluctuations in the activation and deactivation of the BAS which is reflected in the symptoms of BD. For example, when vulnerable individuals experience events involving rewards or goal striving the overly sensitive BAS becomes excessively activated over an extended period of time, resulting in manic symptoms, such as excessive goal-directed behaviour, increased energy, optimism, and euphoria and a reduction in the need for sleep (Depue, & Iacono, 1989; Urosevic, Abramson, Harmon-Jones, & Alloy, 2008) . A number of studies have tested predictions of the theory amongst individuals with Bipolar Disorder and vulnerable populations, and overall their findings support the hypothesis that Bipolar Disorder is associated with, and contributed to, EXERCISE AND APPROACH MOTIVATION by dysregulation of the approach system (for reviews see Alloy & Abramson, 2010; Urosevic et al., 2008) .
We propose that exercise is both a potential trigger of the BAS, and a likely output of high BAS activity. During an initial period of heightened AM, exercise may be preferentially selected by some individuals because it is rewarding (Reed & Ones, 2006) ; this because it often involves pursuit and attainment of exercise-related goals, or due to more direct effects of exercise upon affective valence. Consequently, the BAS is stimulated further. As such exercise, or certain forms of exercise, may contribute to an upward spiral of approach motivation and activity. Whilst this positive feedback loop may occur to some extent in individuals without Bipolar Disorder, we propose that it is particularly pernicious in those with Bipolar Disorder, as it has been hypothesised that BAS regulatory strength is reduced in this group. From the proposed model, and the findings of Wright and colleagues (2011) it would be expected that moderate and vigorous exercise will lead to greater stimulation of the BAS and hence increases in AM levels in comparison to no exercise. However, previous literature within the remit of exercise and affect has shown that vigorous exercise leads initially to decreases in positive affect in comparison to moderate exercise (see review by Ekkekakis, Parfitt, & Petruzzello, 2011) . This may suggest that individuals may demonstrate reduced AM levels immediately following vigorous exercise because of the close relationship between AM and positive affect. This is an important area of further investigation as it may have implications for the types of exercise that are least likely to promote symptom exacerbation in hypomania.
To date, no studies have investigated the impact of exercise intensity upon hypomanic mood. Prior to conducting research of this nature, which is associated with significant practical and ethical implications, we sought to establish whether exercise exacerbates high EXERCISE AND APPROACH MOTIVATION levels of approach motivation in the general population, relative to sedentary activity. To our knowledge, research upon the impact of exercise on emotional or motivational state in the general population has tended to focus upon consequences for mood and arousal level, rather than approach motivation specifically (e.g. Ekkekakis & Petruzzello, 1999; Hall, Ekkekakis & Petruzzello, 2002) . Therefore there is a paucity of information concerning the interaction between approach motivation and exercise even within non-clinical samples. As described above, we predict that exercise will exacerbate high AM in the general population, and that it will have a more pronounced effect in those vulnerable to hypomanic states.
The aim of the current study was therefore to investigate the effect of different intensities of exercise on the maintenance of AM levels amongst individuals already in a state of heightened AM. The primary hypothesis (1) was that following an initial increase in AM, relative to individuals undergoing subsequent sedentary activity, those taking part in subsequent exercise will show increased approach motivation. To investigate the impact of exercise upon manic-like symptoms we extended this prediction to secondary variables chosen to reflect key features of mania (American Psychiatric Association, 2013); b) high activation positive affect , c) perceived thought speed, d) feelings associated with mania, and e) motor activity following exercise. Additionally, we investigated the interaction between hypomanic personality traits and the effects of exercise upon AM. We hypothesised that (2) the relationships predicted in hypothesis one will be moderated by the presence of hypomanic traits such that they will be stronger in individuals reporting higher levels of hypomanic traits. We also predicted that following an initial increase in approach motivation, (3) there will be a positive relationship between hypomanic traits and time taken for approach motivation levels to return to baseline and (4) there will be a positive relationship between hypomanic traits and participants' reported desire to continue with exercise.

Method
Participants
Participants were recruited from the student population of a University in the South West of England. Participants were required to be aged 18 or over and able to read and understand English. For ethical reasons, participants were excluded if they had physical health problems that would make exercise dangerous, or attained a score of seven or above on the depression subscale of the Hospital Anxiety and Depression Scale (HADS: Zigmond, & Snaith, 1983) , or six or above on the Altman Self-Rating Mania Scale (ASRM: Altman, Hedeker, Peterson, Davis, 1997) in line with established cut-off scores for potentially clinically significant symptom levels.. They were also excluded if they did not respond to the laboratory AM induction procedure by demonstrating an increase in AM levels of at least one point as measured by the Behavioural Engagement Scale (BES) detailed below. A five item measure for rating symptoms of mania over the last week on a scale from 0-4 based on increasing severity. It includes the following symptoms; elevated/euphoric mood, increased self-esteem, decreased need for sleep, pressured speech and psychomotor agitation.
Materials
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The test-retest reliability of the ASRM is significant (r=.86) and it is reported to be significantly correlated with other mania measures (r=.718-.766; Altman et al., 1997) .
Hypomanic Personality Scale (HPS, Eckblad, & Chapman, 1986) . A 48 item true/false self-report questionnaire used to assess stable hypomanic traits. High scores on the HPS have been shown to predict symptoms of BD in the short term (Eckblad, & Chapman, 1986 ) and over the long-term (Blechert, & Meyer, 2005; Kwapil, Miller, Zinser, Chapman, & Eckblad, 2000) . The HPS has demonstrated both good reliability (r=0.81, Eckblad, & Chapman, 1986; Klein, Lewinsohn, & Seeley, 1996) and internal consistency (α=0.89, Meyer, Druke, & Hautzinger, 2000) . This measure was included to allow investigation of whether the impact of experimental manipulation was greater amongst those with higher levels of hypomanic personality.
Godin Leisure-Time Exercise Questionnaire (GLTEQ, Godin, & Shephard, 1985; . A subjective measure of the amount of leisure time exercise lasting at least 15 minutes that an individual has participated in over the last seven days, included to characterise the sample in terms of their recent activity levels. A total exercise index is calculated by weighting each frequency by intensity. The reliability of the GLTEQ is reported to be good over two weeks (r = 0.74-0.81, Godin, & Shephard, 1985; Salis, Buono, Roby, Micale, & Nelson, 1993) and one month (r = 0.62, Jacobs, Ainsworth, Hartman, & Leon, 1993) . It has demonstrated moderate validity with an accelerometer (r=0.32) and the percentage of body fat (r=-0.43) and a strong correlation with maximum ventilation (r=0.56). 
Self-Reported
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Manic Symptoms Questionnaire (MSQ).
Using a nine point scale, participants completed a questionnaire on a number of mania related symptoms 2 at five points during the testing. This procedure has been used previously by Pronin and Wegner (2006) . The MSQ also included an item on speed of thoughts that was completed at the same five time points.
Motor activity. At the same time points as completing the MSQ, participants' motor activity was measured via an accelerometer (GENEActiv) worn on the wrist of the hand not used for writing in order to look at a potential objective measure of increased approach motivation. An accelerometer is a device which detects and logs movement intensity and duration. Prior to the testing, the accelerometer was synced to the local time of a computer in the testing room and set to collect triaxial data at a sampling frequency of 100 Hz.
During the testing, the time was noted by the experimenter at the outset of completing each of the five MSQs and this time was later used during the analyses to identify the correct accelerometer data. The mean motor movement score of a 60 second period (6000 data points) for each of the axes (x, y and z) was calculated and then the overall mean of these three was used for further analyses detailed in the results.
Self-Assessment Manikin (SAM; Lang, 1980). A nine point self-rating scale that
consists of a graphic figure representing three dimensions involved in emotion: valence, arousal, and dominance. Only the valence and arousal subscales were used to measure changes in these domains during the testing period. Correlations of r=.937 for valence and r=.938 for arousal have been reported for a set of pictures using the Semantic Differential
Scale (Mehrabian, & Russell, 1974) , and the SAM (Bradley, & Lang, 1994) .
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Laboratory Approach Motivation Induction Procedure
Participants participated in a laboratory AM induction adapted from a widely used procedure developed by Velten (1968) and used more recently by Pronin and Wegner (2006) . Standardised instructions were provided and then a series of 58 statements that became increasingly elating in content were presented using Microsoft PowerPoint. Each statement scrolled into view one letter at a time from the bottom of the screen stopping in the middle of a yellow background and was presented in large black print (Arial Rounded 48-point font).
Once participants had initiated the computer task, the statements advanced at a speed of 40 ms per letter with an additional 320 ms between slides. This procedure has been used to successfully induce feelings of high energy, power, creativity, grandiosity and perceived increased thinking speed (Pronin, & Wegner, 2006) .
Experimental Manipulation
Participants were randomly allocated to one of three conditions of differing intensities (control, moderate exercise and vigorous exercise). An author with no direct involvement in data collection created the randomisation sequence using a random number generator, then produced a series of sealed envelopes containing each participant's allocation. Intensity was coded using the classification system of the American College of Sports Medicine (ACSM).
In this system, intensity can be classified in a number of ways including using heart rate, or perceived exertion (Howley, 2001) .For the control condition participants were asked to read a magazine of neutral content for 15 minutes whilst sitting on a cycle ergometer. Participants in the moderate and vigorous exercise conditions completed a 15 minute period of exercise on a cycle ergometer at an experimenter desired level of intensity. The moderate condition had a target RPE of 11 and target HR of 65-75% HRmax 3 and the vigorous condition had a target RPE of 15 and target HR of 76-90% HRmax. Participants were asked to maintain a consistent level of perceived exertion throughout the activity phase of the experiment. The same cycle ergometer (Monark Ergonedic 874E) was used for the all three conditions. Manipulation Checks.
Borg Rating of Perceived Exertion Scale (RPE, Borg, 1998). A 15 point scale used
to quantify the self-rated perceived exertion levels of participants. Judgements are required to be based on an amalgamation of all physical sensations such as increased heart rate, respiration, sweating, and muscle fatigue. The RPE scale has been found to be a fairly good estimate of actual heart rate with strong correlations between RPE ratings and the indices of intensity and HR (r=0.62), percentage of maximal aerobic capacity (r=0.64), oxygen consumption (r=0.63), ventilation (r=0.61) and respiratory rate (0.72; Chen, Fan, & Moe, 2002) . Regular reports of RPE by the participant were used to ensure that participants were exercising at the intended intensity.
Heart rate (HR) monitor. Each participant wore a chest monitor (Polar Electro T31) throughout the testing which transmitted heart rates to a separate wrist unit held by the experimenter (Polar FT1). Resting HR was logged whilst the participants completed the initial questionnaires by calculating the mean of five heart rates recorded over a two and a half minute period. HR was then recorded every three minutes during the activity (at the same time as gaining RPE ratings) for a total of five times. HR was included in order to retrospectively establish whether the conditions differed in intensity as intended.
Procedure
Prior to starting recruitment, ethical approval was sought and granted from the Research Ethics Committee at the School of Psychology, University of Exeter. All EXERCISE AND APPROACH MOTIVATION participants gave informed consent to take part and were required to complete an online version of the HPS prior to testing.
On attending the testing session participants were fitted with an accelerometer and heart rate band and completed a short, non-standardised self-report form to obtain gender, age, ethnicity, marital status, educational level and exercise preference, as well as standard risk assessment forms for the testing laboratory, and symptom measures (HADS and ASRM). Finally, the blood pressure, weight and height of participants were measured to calculate BMI scores. Participants meeting the inclusion criteria based on the presence of physical health comorbidities and baseline HADS and ASRM score then continued in the study and completed the GLTEQ, SRPA, MSQ, BES and SAM, and whilst doing this, a HR measure was taken at five 30 second intervals in order to calculate an accurate resting HR.
Those who did not meet the inclusion criteria were offered a full debrief.
Participants then completed the AM induction. Following this, a second BES and SAM rating was taken, and a second MSQ was completed. The experimenter then opened the appropriate randomisation envelope and proceeded to follow the protocol associated with the allocated experimental condition.
In all conditions except the control condition, participants were asked to warm up by pedalling for two minutes on a cycle ergometer at 30% of age-predicted HR max (calculated from resting HR). Following this warm-up period, the conditions began. Following the start of each condition, participants provided exertion levels at minutes 3, 6, 9, 12, and 15 post onset of experimental condition using a poster-size version of Borg's RPE scale which was situated in front of the cycle ergometer. HR was also taken at these time points. Participants provided a third and fourth BES and SAM rating at minutes 5 and 10 after the start of the condition.
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Immediately following the conclusion of the condition, participants provided a fifth BES and SAM score along with rating levels of wanting to continue with the activity (0 being not at all and 10 being very much). After a 2-minute cool down cycle at 30% of age-predicted HR max (or 2 minutes further magazine reading in the sedentary group) participants were asked to complete a third MSQ. Finally, participants completed a sixth BES and SAM and a fourth MSQ at a 5 minute follow up and a seventh BES and SAM and a fifth MSQ at a 10-min follow-up from the end of the condition.
Statistical Analysis
Data was analysed using IBM SPSS Statistics (Version 19) for Windows Vista. Prior to the analysis, all data were visually inspected using histograms. Transformation of data was not considered necessary because of the relatively normal distributions. . In multivariate analyses, data found to violate Levene's test of homogeneity of variances were transformed using the LG10 function and if this did not improve then a non-parametric test was used.
When no non-parametric equivalent analyses was available, such as with a mixed design ANCOVA, data which could not be transformed were still included in these tests as it has been argued that these tests are robust enough to account for deviations from normality (Field, 2009) .
Results
In total 72 participants were recruited. Seven did not attend the testing stage of the study and four did not respond to the induction procedure described later. Hence, 61
participants were tested, ranging in age from 18 to 40 (M = 20.05, SD = 3.67). Thirty eight were female. In terms of ethnicity 49 participants were White British, five were of other white ethnic origin, one participant was dual White/ Asian origin, one participant was Black British, one participant Black African, and four participants were Chinese. As expected, a large majority of the participants' highest level of education was currently attending Table 2 .
TABLE 2
Impact of AM induction procedure
In order to establish the success of the laboratory AM induction procedure, repeated measures t-tests were conducted comparing the scores on the dependent variables before and after the induction task. It was found that following the task, participants reported increased scores for mania symptoms, t(60) = 7.42, p < .001, thought speed, t(60) = 6.22, p < .001, AM levels, t(60) = 13.06, p < .001, valence, t(60) = 5.87, p < .001, and arousal, t(60) = 4.14, p < .001, suggesting that the induction was successful The results of participants with AM levels the same or lower following the laboratory induction were excluded from the study (n=4).
This is because the study was interested in the impact of exercise on participants already experiencing an increase in AM levels.
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One-way ANOVAs were conducted to see if there were significant differences between the three conditions in terms of the impact of the AM induction on a number of variables. Randomisation had not occurred at this point it was expected that the impact would not differ across conditions. The independent variables were the three conditions and the dependent variables were the post induction scores for AM, valence, arousal, mania symptoms, thought speed and psychomotor activity levels . There was a significant effect of condition on changes in mania symptoms, F(2, 58) = 4.29, p = .018, thought speed, F(2, 58) = 4.15, p = .021, BES, F(2, 58) = 9.31, p < .001, valence, F(2, 58) = 3.42, p = .039, and arousal F(2, 58) = 3.56, p = .035. This reported difference is likely to be due to chance as random assignment to condition had not occurred by this point in the procedure. Therefore, these change scores were used as covariates within the subsequent main analyses (e.g., valence change score used as a covariate within main analyses of the impact of experimental condition upon valence).
Manipulation Check
In order to establish the validity of the three conditions in terms of intensity, one-way ANOVAs were conducted to establish that there were significant differences between the three conditions. The independent variable was the three conditions and the dependent variables were the average HR and RPE ratings over the course of the activity. The results indicated that there was a significant effect of condition on the RPE levels, F(2, 58) = 699.72, p < .001, and HR, F(2, 58) = 117.13, p < .001.
Main Analyses
In all mixed design ANOVA models the following were included as covariates due to being significantly different across conditions at baseline as reported above: gender, fitness levels, AM levels, valence score, thought speed (excluding one of these three if it replicated the dependent variable), pre/post induction score change in the dependent variable and Figure 1 illustrates the pattern of results for AM levels across time, by conditions. In partial support of the hypothesis, AM levels in the vigorous condition appear to have increased over time in comparison to the control and moderate conditions. Confirming this, polynomial contrasts of the Time x Condition interaction revealed a significant linear trend, F(2, 52) = 6.62, p = .003. A test of simple contrasts comparing AM levels at the start of activity to all subsequent time points revealed that five minutes into and at the end of the activity, the three conditions did not differ in terms of change in AM levels, but ten minutes into, F(2, 52) = 3.32, p = .044 and at the five, F(2, 52) = 6.58, p = .003 and ten minute recovery they did, F(2, 52) = 7.19, p = .002.
FIGURE 1
To deconstruct the effect further the ANCOVA was repeated, this time including the vigorous and control conditions only. Consistent with hypothesis one there was a significant Hypothesis 4. A hierarchical regression was conducted on the relationship between hypomanic symptoms and wanting to continue with the activity for the two exercise conditions. The predictors were the total HPS scores and condition (0 for moderate and 1 for vigorous) and the dependent variable was participants' ratings of wanting to continue with the activity. Condition and HPS were entered in the model EXERCISE AND APPROACH MOTIVATION first followed by the Condition x HPS interaction in the second step. Analyses did not reveal a significant correlation between wanting to continue with the activity and HPS scores, or between wanting to continue with the activity and a Condition x HPS interaction.
Discussion
The main aim of the current study was to test the hypothesis that -in an unselected student sample -exercise would have an impact on the maintenance of AM levels once elevated. We found that, following induction of heightened AM, those participants who engaged in vigorous exercise appeared to experience prolonged elevation of approach motivation relative to those in the sedentary condition. This is in keeping with conceptualisations of the approach system, whereby it is activated by striving towards potential reward or an approach goal, a feature that is often present within exercise that requires participants to work hard towards a particular target.
To our knowledge this is the first study to explore the effects of exercise upon the general population distinct from positive mood or arousal levels. Our findings regarding the effects of exercise on arousal and valence serve as a link between our study and the existing literature. In keeping with an effect observed in previous research (Ekkekakis & Petruzzello, 1999; Hall et al., 2002) , following termination of exercise we observed a sharp increase in affective valence, relative to the sedentary condition. Also in keeping with previous findings (Hall et al., 2002) those in the exercise conditions reported increased arousal during exercise, followed by a reduction.
In addition to exploring effects upon AM, valence and arousal, we investigated whether engaging in exercise when in a high mood state affects other variables linked to mania symptomatology, namely motor activity, thought speed and felt internal states typical of mania (as measured by the MSQ). In contrast to the findings for AM, valence and arousal EXERCISE AND APPROACH MOTIVATION we did not find that changes in these variables over time differed between the three groups.
However, we did find those in the vigorous condition to show elevated levels of thought speed and mania-like symptoms throughout exercise, as compared to those in the moderate condition.
Overall, our findings suggest that exercising whilst in a state of heightened approach motivation can promote both sustained AM and positive, activated mood. Although we cannot necessarily consider the high AM levels induced in this study to be analogous to mania, our findings are consistent with our proposed upward spiral model described earlier.
In line with this, it would be expected that individuals who present with a higher number of hypomanic traits would show greater disturbance within the BAS impacting on levels of AM, and other associated factors. However, contrary to our prediction, results indicated that hypomanic traits did not moderate the presence of AM levels, valence, arousal, mania symptoms or psychomotor activity. This finding is surprising because it would be expected that hypomanic traits would lead to greater dysregulation of an individual's BAS and hence moderate activities that perturb the BAS such as exercise. Previous research has shown that hypomanic traits are positively related to BAS scores (Carver, & Johnson, 2009; Meyer et al., 1999) and are predictive of manic episodes, substance use, and involvement in pleasurable but potentially harmful leisure activities (Krumm-Merabet, & Meyer, 2005; Kwapil, Miller, Zinser, Chapman, Chapman, & Eckblad, 2000; Meyer, & Hautzinger, 2003; Meyer, & Hoffman, 2005) as well as the course and severity of manic symptoms over time (Meyer et al., 2001) . Additionally, the BAS subscale of the BIS/BAS Scale (Carver, & White,1994) has been reported to be positively correlated with the HPS scale (Jones, & Day, 2008; Meyer, & Hofmann, 2005) . Similarly, research suggests that mania is highly correlated with psychomotor activity (Johnson, Edge, Holmes, & Carver, 2012) , such that physical activity is EXERCISE AND APPROACH MOTIVATION considered by some to be a more reliable criterion than changes in mood for making a diagnosis (Akiskal, & Benazzi, 2005) .
Hypomanic traits were found to moderate reported thought speed following an activity in different conditions however, this effect seemed to be driven by an increase in thought speed for low HPS scorers after vigorous exercise compared to the other conditions.
A moderating effect of HPS scores was not found for participants with higher hypomanic traits.
According to the BAS model, exercise can act as a trigger of the approach system; once approach motivation is elevated, the individual is more likely to be attracted to and engage in further exercise (if it involves an element of goal-pursuit), thus promoting further AM escalation. This process is hypothesised to be particularly marked in individuals with Bipolar Disorder, in whom homeostatic mechanisms for regulating approach motivation may be less strong (Depue & Iacono, 1989; Depue et al., 1987) , hence findings of increased attraction to exercise in individuals during hypomania , and an association between exercise addiction and hypomanic personality traits (Meyer, Rahman, & Shepherd, 2007) . Our findings were not consistent with this hypothesis: we did not find the predicted association between HPS score and desire to continue exercising. It is possible that our method of measuring individuals' desire to continue with the activity may not have addressed the construct of interest: we used an unvalidated, single-item measure of desire to continue exercising. Scores on the HPS have been found to be positively correlated with BAS scores (Jones, & Day, 2008; Meyer, & Hofmann, 2005) and are predictive of manic episodes, substance use, and involvement in pleasurable but potentially harmful leisure activities (Krumm-Merabet, & Meyer, 2005; Kwapil, Miller, Zinser, Chapman, Chapman, & Eckblad, 2000; Meyer, & Hautzinger, 2003; Meyer, & Hoffman, 2005) as well as the course and severity of manic symptoms over time (Meyer et al., 2001 Second, the positioning of the accelerometer when measuring motor activity may have limited our ability to observe experimental effects. Rather than using a device that is attached to the wrist, greater sensitivity may have been achieved by using one positioned upon the torso. However, given that participants were to be seated for the critical recording periods the decision made to focus upon arm movement in particular. Relatedly, although we measured levels of physical fitness as baseline, we did not measure certain variables that may have affected levels of motor activity, such as stimulant ingestion.
Finally, randomisation was not entirely successful: the groups were found to differ significantly on some variables at baseline, despite the use of a robust randomisation procedure. Although this imbalance was taken into account statistically, a methodological solution would be preferable in future (such as stratification on key variables).
To inform understanding of the relationship between approach motivation and exercise in the general population it is necessary to replicate these results with a larger and more diverse sample in terms of age, socio-economic status and education. Inclusion of a control sample, who had not experienced the laboratory induced hypomanic state would also be beneficial in determining the impact that physical activity would have on AM even in the absence of an induction. Consideration of the limitations raised above would also be recommended, particularly in terms of extending the duration of exercise and recovery periods. Following on from this, the effect of different intensities of exercise in a sample with diagnosed BD could be investigated although this presents ethical challenges due to the possible harmful effects of vigorous exercise. Current literature suggests that individuals with EXERCISE AND APPROACH MOTIVATION BD (Harmon- Jones et al., 2008; Johnson et al., 2012) and student populations at high risk for mania (Harmon-Jones et al. 2002) are more likely to expend effort, work harder and sustain effort for longer when offered a reward and this may another future area of interest. It would be important to look at the impact of different intensities of exercise on mania as well as hypomania because it may be that individuals with a more dysregulated BAS may react differently to exercise and as such may experience an even more beneficial or detrimental outcome.
In line with the reported comments raised by participants in the study reported by , it would be important to consider the impact of different precipitating mood states at the outset of the exercise as well as the impact of different contexts (outside versus inside) on the maintenance of AM levels. Increase in AM through physical activity is not necessarily deleterious: during low moods in particular this may be desirable and may reflect increase in positive mood and energy levels.
Thus in addition to identifying the profile of exercise which may, in some individuals, lead to untoward effects, a valuable future goal of this line of research should be to determine patterns of physical activity that have the potential to down-regulate hypomanic states, relive depressive states, and enhance mood stability.
In conclusion our findings support the hypothesis that exercise can lead to continued elevations in approach motivation and positive, activated mood when carried out during a period of activated, elevated mood, but that this pattern appears to be relatively specific to vigorous exercise. In addition mania-like symptoms were found to be elevated during vigorous exercise relative to moderate exercise. Tests of these effects within individuals with Bipolar Disorder, and within ecologically valid hypomanic states, are required before clinical practice or exercise guidance can be reliably informed. However, our findings join an emerging body of literature which suggests that the impact of physical activity upon EXERCISE AND APPROACH MOTIVATION hypomania may vary depending upon features of the activity. Considering this literature as a whole, we recommend that individuals with Bipolar Disorder are encouraged by their clinicians to observe the particular relationship between exercise and their own symptoms in order to make informed choices about engaging in PA that maximises both physical and mental health benefits, whilst minimising deleterious effects. 
